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(57) Abstract: A protein having a high afifinity choline transporter 
activity which is important physiologically; a gene encoding the pro- 
tein; and a method of screening a substance promoting the high affin- 
ity choline transporter activity with the use of the same, etc. The high 
affinity choline uptake activity of Na^-dependent transporter cDNA 
deduced from the genomic sequence of a nematode (C elegans) is 
examined in a Xenopus laevis oocyte expression system to thereby 
identic the cDNA (cho-1) of nematode high affinity choline trans- 
porter. By using the hcmiology of a base sequence with this cDNA 
as an indication, the cDNA (CUTl) of rat high aCQnity choline trans- 
porter is cloned from rat ^inal cord. Sunilarb^, the cDNA of human 
high affinity choline transporter is cloned from human goiome. 
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(57)5*5: 

OTfe^. (C. elegans) ©y y ABga«J;&> ^Sll^ N a 
h5>X5}?-:$'-cDNAIi:?lriT77 U :^ >^ ;y XJK^^P^^fflB&^Sl 

U> h^>Xs}?-^-® c DNA (cho-1) Srl^JtL, ^KOcDNAt© 

Xt^--$'-<DcDNA (CHTl) a--> i/f mmz. kh 
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^ n * n - K T S it e ^ R ^ n ^ ® ? ij ffl {:: K -r S . 

PgT*D. '>:f:/'xeM©^^^P»T^ ^nxtiS (J. 

Neurochem. 18, 781-798, 1971. Science 178, 626-628, 1972. Biochem. 
Biophys. Acta 291, 564-575, 1973, Mol. Pharmacol. 9, 630-639, 1973, 
J. Pharmacol. Exp. Ther. 192, 86-94, 1975, J. Neurochem. 30, 15-21, 
25 1978, J. Neurochem. 44, 11-24, 1985, J. Neurochem. 60. 1191 1201, 
1993, J. Neurochem. 20, 581-593, 1973, Eur. J. Pharmacol. 102, 



1 



WO0I/K315 



PCT/JPOQ/05545 



369-370. 1984). ^C^i^fe^tlS h ^ > X - iJ' - CO S «h ^ 

5 fgB^©§B^ 

10 U > h 7>X5i?-^-fl51t^Wr^iS' >Ai^K. ^n^m- HTSjie 

i^x^^ h©1i^ (Science 282. 2012-2018, 1998) $rfiJfflbT, (C. 
15 elegans) ©y ^ AB5^J*^ ^^^^tlS N a "^fe^i* h ^ >XiJ^-iS'- c 
DNA<&lot>to^p-z:>^L, ■^©-^n-?nj::otiTT7 U ^^^^ 

\Z^n. ^mii^fnttn iJ>h^>X5j?-^-®cDNA(cho-l) 
^|p|^L. ^:©cDNA<i:(7):^Sffi^J©ffll^ttS:Jg^l'^y hmmt^<b 
20 ffilnl^J'^^ (CHTl) S:i7p-->^bfc. C(DCHT H-iWm^Mm 
Mh^ >7.-^~-^— (J. Neurochem. 71, 1785-1803, 1998) <!:®ffil^tt 

JiTS^)-^ (Nature 330, 379-381, 1987) (C^ L T 2 0 - 2 5 % ©ffi |W| 
T 1 (Dl^^&^f)mm^tl. CHT 1 «zi ij >f^l!itt#MTfgStTlri 
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10 F1--5ite^ (fl^« 1) JBATO(a)Xtt(b)®;S'> 

/I^^^SSrn - Ht-SiKm**«)DNA(ll*^4)^,aT©(a)Xtt(b) 
20 OiS'^/ti^S^n- H-r'2>aie^(a)BB^J#^4 l'^sn*7 5 y^iB 

l^t < }JI^®©7^ y^Ti^^^. g*^^U< (if^JP^ nfc:7 5 yi?SB 

25 m^zs\zznib(Dmn(o-m^fcit'k3^'^tiDNA (m^me) ^. 
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5 tc:fciiT, 1 «^iaoT^ yg?*^^^, Bm^b< tt#ijn^n^c 

DNA 2) W^JSl 2E«cCDit^ai^<£r^fiK-r^DNA t 

A (W^JS 1 3) {::M-r5c 

25 T. i^L<«ici@®7 5 y^*^^^, stft^L< tt#ini$nfc7$ y 
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7 ^ J n.^mz^\^x . 1 «igt<@©Ta yg?*^^^, fijfe^b< 
^$n-57 5 ymgB^ji3:te(.iT, 1 < «igtia<7)7 5 yg?*^^^, e 

^^>/t^S (m*«2 3) ^, iSMfPtt^ U > h^>X3l?-iS'-«i4 

^^T^^ >/t^®>{)^ 1 5 Xtt 1 6 IH«c<D^^iai^?Pttn U > 

JS2 3IHiE(7)g!l[^i?>/t^S (^^JS24) ^, iiSMJPttn U > 
20 T.t^-^-^'iSt^^^^^yn'jm.ii^. gf^^l 7X«1 8IB«©^'y 

^rltmch-r-SM^Jl 2 3 B2«(Dilll'&iS' >A°^:7M (^*JS2 5) ^> 

\X2 oiH«0fc hiSiSftft^ u > VvyT.it^-^-^'&L^^'t^^yn 

25 i^MT*S:it^#m«»:TS»*^2 3|B«©B!l!^iS'>A^S (tt^^S 
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^mfr^m^m2 stmoyta^ m>^m2 9) ^mn^n u > h 

'J > h^>X5i?-^-flH4^W-r^iS'>/^^S7&^ ft«JS 1 9X«2 0 
t^i|^m(i:-rSiS5^^2 8l2«(Z)Ji*|: (m^^JS 3 1) ^, iU^tt 

i7nr$>^^t^^WLtr^m:^m2smm(omi^ m^m3 2) 

tn:<4^*^t/^P-:^;i/trt#:T'*§C:«i:5:#m<!:T^»*^2 8-3 2© 
ViTn*^IE«©^«c (fflf^^3 3,) 

«1 5Xttl 6IEife(Di8liS^«H4zi U > h ^ VXTj^-^J'-fiHi^Wt- 
25 JS3 5) ^, iSl^lOttli »J > h ^>X#-i5'-filtt$WrSiS'>/ti^K 
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> h ^ > X - - s * w -r s > A M T * 5 ;i t ^ m <h r s fflf 

*JfiS 4|2m(D?g^)9[ll!a (»*^3 8) IcKTSo 
15 7>X7j?-5^-fl&i4<fe#-rSiS'>A^®:*n 7X«1 8lBit0 

;ii:&ii#iS[i-r^»*JS3 9iBi((D#h hijti («^JS4i) mm 
20 i^m-v&^zt^^mt't^m^^s 9i2«o*t h»ii^(f»^JS4 2) 

JS2 1 X}i2 2|3«c(DT'^Xill*l*Ji43 U > h ^ >7>7}^-^5'-Stt$W 
f ^rS' >Ai^STfe§ <h^&i|#m«i:-rS«*JS 3 9 IB«i©#k 
(ffi*Jl4 3) #th«i4&*«. •7'^;^X«^^y hT*Sil^:Sr#m 

25 tt^m^ms 9-^4 3(D\,^m7f)^mm(D4^hhmm («^^4 4) \z 
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WTS*B1BS (»^JS4 7) ICMTS. 

a[«|!^KO#«ET. 1 4 ~ 2 2 ©Vi-rn75^i2i^ 

25 4-3 8 ©li-rnj&^'ieifeOiiS^ftttn U > h ^ >X4?-^S'-fiH4S:Wr 
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fi-r * -5 ;i<i:*ii#m ill" '511^^4 8~5 0 (Di^^m^^t&noMmm^ 

wr -5 iS' > /"^ ^7 M © « tt R t; / X « ^ 31 » l¥ ffi T S i & Si i: T S 

14=1 u yhy>7.ts-'$/-m^^mmL<\tmumn<D7.!7^j-r.>'^ 
25 (^*JS5 4) ^, Mmmi^:n^) >h^>:^ts-^-m^^mr 
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retail hmm\z^m<^n^^^L. ^m^^n >j >h^>x4^-^-e 

~5 6 ®vi-rn7&^i3«c©x^ u-->^^;^ffi{Ccfc D#^n-5ism?ptt3 
Jiin X « |g 31 Ji ^ ^ g t L T s s ^ ^& is-r s ® c ffl ^ n 5 
« Wf -5 iS' > /1 1^ K © filtt ^ L < « ^ ;i ^ ^ it t s #1 K ^ ^ ^ T ?i 

ttx ^ i^i^^ t b T 5 s # <&}i&]^i- ^ © {cffl e» n 5 

25 sE^m^ti (i»*)S6o) fiM-rs. 
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*JS6 2) m^me 2mmommm-:fn-z/Rzs/xitm^m2 s 

10 @[S(Offimni:i%§^ 

*^H>a®||4lc h o - 1 (C48D1.3 cRNA) ^^ttTKSrSE 

f^zmit. ^fgB^O^ic h o - 1 (C48D1.3 cRNA) ^fcityi^^B 

)i Ji^ {d f S ^ H <D ^ ^ -r 0 T * S . 
^3 0(*, 2^^^<7)i^* c h o - 1 (C48D1.3 cRNA) *fe«7K<&a 

« 

m^oy^m^x'^mMo cho-i::gfp ^^mLxi^^^nmrn 

25 ^<»$:^-r01?*S. 
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^9m\t. :^^m(D^y h flg *3 tt S C H T 1 ^^M<^0) in situ A 
^1 omit. ^j■5CHT l t^^m<^(D in situ A-r 

^1 1 2|5:^^©CHT 1 c RN A^fc«7K^aA tfc77 U * 

^1 40«, *fgBja)CHT 1 <DN a*RZfC 1 "fe^ttl'cfcSli U > 
15 5iOji*©^^*^-r0T*S. 

mi 50tt, *^B^©CHT lcDNA3^§Vift'^^:5'-pcDNA 

mi 6 0{i, 2|i:^BJ©CHT 1 c DN A$>^\^^it<^ ^- p c DNA 
20 3. 1 S:-^n^tl#ALfcC OS 7«Blia)&> 6.81113 bfcM'xOl^MW 

mi 7m\t. ^^moHc 3 u > (c h o). r-t^^jvu^jy (a 

ch) \Z^^W^m [^H] HC 3ig^(0B^©^:^^&^T®T^-5. 
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-0c DNAti, C. elegans f J • ^Oxx^ Kj5^e>Na H 
^>X)J?-:$'-775'J -©p^ >A'-<i:^S!l$nS^^fi«){^aj c DN 

M©H C 3 T^i^HSl^^nS (K i = 1 0 - 1 0 0 nM) OlI^L, 

c3To^6a*$ns (Ki = 50MM) :Lty}^^. i hmo^s.^*) 

-•>A-3 (hemicholiniuin-3 ; H C 3 ) tC*fT^^Si4^i^i^fn14n 

TifSm (C.elegans) omW c D N Ai)^ tt ^M-Bi^OmM. f8S> 

^ « *i * 5 d i: T # S . 
ii5M*n143 U >5f0 ji.^{c*5ViT, C4 8D1. 3 t^SlI $ tlfe jie 

i^icffiSTs c DNAtt 1 mmohc 3 Taw^nswmja:^ U >MD 

15 i^*S(S-rci:*t5>*^o:t, 0 Urtt. C48D1. 3cRNA^)S:li 

ST. #fiETT0n U >BlO 3^^<^^ti^*n^L, ^n^'n©;^? ^ A 
¥±^±5 EM (n = 6^smMmm) T'^^^tlTViS. *;t02 tcfi, 

-eSa^Lfcn U >® 0 ([N a 1 0 0 mM), e:*7^A« 

ifeAe>nfc).$ 3 (c«Hc 3 tict^^ 'J >^0)i*©ia«?&t^^ 

25 HC 3 ©K i tt5 0 nMtii^^nfc. ;i 0 c D N A p - c h o 
— 1 (high-affinity choline transporter-l) i: =S # It tli^ o 
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c DNA«hyy AcOi^SE^J©it$jt{Cd;0, c h o - liteT«9 0 
(DJL^'jyifii^lS.h^Ltti^^ii^'Dtio c h o - 1 ©c DN A©lgXgB^J 
5!>^e»^S!$nS^>/'?i>@Ji 5 7 6 T5 (@4#B^), ^ 

5 *^c, A^T#Sx-5"^-X<£:^mL;fct il5 c h o - 1 ©7 5 y 

10 (C.elegans) ©Wi^^Tc h o - 1 Sfgi^ b T 5 aHlia<& 

n^'t^tzlsb\Z, c h o - 1 ite^^±jSi 5 . 1 k b ©^lti&m'& ^ -frfc 
^U->m3t3'>/1^K (GFP) iie^$^*{C»AL, cho-i::gfp 
^^SLTI.i^#lgailiS©:a-*^g^^fco cho-i::gfp 1/4^- iJ' - D N A 

15 A*- ; 5 0 Aim). El 5 , ^mitwrnm^^to m'S^nmm-vitGF p 

ttGF P <&^SLTli;^d:li„ dtlttc ho- l-d^zi U >f^t!l<t»Jii©i^ 

itffi^JTx — — X L, t h © genomic survey sequence (G 

SS) X — -0(DmW (GenBank accession number : AQ316435) 

25 Lfco ::<D\i h<D^ y j^Df^ At c h o - 1 (D^mmmommi^iz&'zs 

mM-f^^-T-^m^^fcF CRXyy h#Mc DNA^S^bcDNA 
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U-r:>>f Ll^i40c D N A ^ o- > ^?#fco gfiW^^-fitoSS 
gB^JA^5> c h o - 1 5 1 %©l^-'l4;}3J:tX7 0 % ©^flJUS^^t" 5 8 
07^ >/1^K75^^g.$nfc (^4#B8)o h c D 

5 NA^ 0->«CHT 1 t^#Jte>nrc, 0 4 {Ctt, ^ h C H T 1 i: 

mnrntifu-m^x-m^-^tixi^^^. ^m^n^mmmmiii. i - xii 

10 ±fBCHT 1 ymSB^JttN a+fe#14^;m-X h^>X>J?- 

3^-7 7 5 U-O^ >A'-<hWit?5:ffilH4€:WTS (2 0 - 2 5 %), jt 
eW^Bf (H^. B*) (OZfa^^A CLUSTALW *ffll.>T neighbor- 
joimngmxrfmVfzN a^^^i^^Jln-X h y>7.ts-^-y 7 5 U 

15 ©rJ'^/t^Md^^tPiBi-cT^ >'®?«)i!l^%^«*^!^s^I^$nT^iS..- 
:;^, mnO)n^) >hy >X-^ — '$f— (J. Biol. Chem. 265, 15996-16003, 
1990), '^V}\tMmm\t::i U>h^>X7j?-^-i^^$nTVifc^^ 
7'^>hy>7.Ti^— ^— (Biochem. Biophys. Res. Commun. 198, 

637-645, 1994), Rxsm<onm^mmn h ^ > ^ - titmm^^ 

20 

CHT 1 (O^m-^tl^ h7|?D v-fi^ACHO- 1 t:^n^\ZWi cx 

^IC, J^ym^"^ in situ A-r y U ^W-tf-va >T'CHT 1 (Dm 

15 
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trc. RNA(D^2p (0 . 2 4-9. 5 k b ; GIBCO BRL)(Ofi ^ 7&^fe 

:in<b<Df^mt-mLX. in situ A-r ^/-f -t'-S/a >T'«^^ 

liamaTCHT l ©mRN A<05i^*i«l^$nfe, @ 9RrX0 1 0 (X 
; 1mm) fCfi, 7 «y M!wB:y^#«l tt ^ C H T 1 

i^o in situ A-f:/'; i5^-r -tf-v a >^*fftciir^, vZf^->y->T' 

15 W:Si^"e<D^M-©S«tK^H*^BI^$nTl.iS. 09d^^v CHTl© 
mRNAfe^^'feJi vertical RlX horizontal limbs of the diagonal 
band (VDB, HDB), medial septal nucleus (MS), caudate and putamen 
(CPu). olfactory tubercle (Tu)T'^ iB ^nx\^^ ^ Z. tifi . E10*^5># 

^t*MWtCp|i;T*S-5. iine)©i^mfiCHT l ©mRN A^^H u > 
f^iltt#iii tClSJ^ L T fSM L T S C ^: ^ ^ b T S o 
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^&XVrzZi> ho-;P<i; 0 t) 2 - 4f&iS75^o^c. 0 1 1 Jdfi. CHT 
1 ® c RNAtfc(i7K$rffiAL;fc77 U *^;/>^^x;P9P#aBllS® E'H] 
=1 U >0m 0 ii^Jg^J&^^^nTViS. 01 l-t", ^<»:eo:^7^A«l 
0 OmM^Na C 1 ^ ^ VWi L i C 1 t:^t5mmmmT (D n ^) yMOj^ 
5 S^i^tl'en^V. ^n^*n©*7Ali¥i^±S EM (n=6~89P« 

^7&«0 1 2 lc^$nTVi§. B! 1 2 ICisliTtt, TK^j^ALfc^PSaaia 
ii^^ c RN AO^nJ&^^HU^U^T, C H T 1 fC<t 2> □ U >BJ 

10 ViS. 0 1 2 tc^$n'5J;3(c:> CHT i(Z)3 u >SiO)i^tt3 u >ig 
^&iiJa$-&-5 (hiain Lfc (Km= 2 , 2±0. 2//M, n = 3). 

'A\z. HC 3 (CcfcSn U >mOji^©ffi«®iSm«:0 1 3 t^T. gl 
13*^ 6, n>hD-;KDF*3Htt(DnU>:©0j?i^<^)Km«l 
Oii<. CHT 1 ©□ U >SlO)^*ttO . 1 itiM^HC 3-C^ife(Cffi^ 

15 ^tlS (Ki = 2-3nM) ©JC^*LT, □ > h P-JUT^ 1 0 At M© 
HC 3T?t)"r*^tJ&^E^^n7S:li^:<h*«t>*^S. 0 14 (::^$n^J;"5 
I', CHT 1 (Dn U >WLV)'jh^(0-( ^>^^^^m^^ iiN a^tznX' 

20 oi^^^^n-^n^T <i^2p^?K+© 1 0 omM<oN a c 1 itm^m^ 

Mi^mfa^. HC 3 iC^^-r-SilSl/^^^it. Na^-C 1 "^#14) ^CH 
T 1 t> O ;i t & ^ t T S (J. Neurochem. 27, 93-99, 1976) o 
25 ^fc. CHT 1 CD c DN A<!:'^^'i5'- iZJ>hO--)V) ^^tl^tl^ 
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^m^mi siZTT^r. mi ^tDf}^^^o\z. chti ^^^^-tt^t 

f^mm^^rr-orzo mi etz^^n-Sct^ic. ^mmm^^ (Kd) it 
5 1. 6±o. 2 tiu (n = 3) n $> ^ tm^-^ntzo z.(Dmitm'yi-^ 

hV-AX'f^^^tlT\,^^^mtmUVX\^^rz (J. Neurochem. 60, 
1191-1201, 1993, Life Sci. 35, 2335-2343, 1984, Brain Res. 348, 
321-330, 1985), ^ tC, HC3, n U XCho), 7 -fe 5^ il' n U XAch) 

iz^^i^^m [^H] Hc 3^^<Dmmz'D\,^x^mLrco r-t^jun 
10 'J >tt 1 AiM7^ >w^Txm^Lrc.mM^m i ? jc^-r. 

017:6^e>, ['H3HC3 ©#SWig-&«71l^;m U>ckOfc*5l 0 
15 *!«W©BH59#^ 5 \zmm^n^ t hiSi^iBHin U > h ^ >Xii?-^ 

-©c DNAtt, m?nt'A(D^oizvxmmt^ctii)^x^^. m^ic. 

elegans) C.HO- 1 ©T ^ JWt^9i\Xv'-'$^-^-7.^m^fT^>. WJc 
t£mm^'^^$>^f^^<D\i h^' J ADN A^^<Dmn (human genomic 
survey sequence ®1;J7D — >Ta&-5R-107P12 ; GenBank 
20 accession number : AQ316435) ^MViffiL, D N A»f>i-0ifiS 

Marathon-Ready™ cDNA ( i7 U - > y ^ ^M) i:#JS07yy^- 
— ?&fflViT5' - RACE (rapid amplification of cDNA 
ends) - R A C E Srfro fco Z. (D^ ^tltzP C RM^ ^ P C R 

25 m^n-->if^^ ^-\z^ n->itL. nxDN A(Dm&Mm^^^ 
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T'^^nTVi^. p^a^^hmm^^ ex'^-^n^ii hiSlsiattzi u > 

(C. elegans) CHO-l©75 7 i^iE^JTx- - ^- ^ff , 
Wjt/J:ffil^i4d«&'5#^®t hy/ADNA»fn-®BB>?<J (human 
genomic survey sequence (Dl^O— >T^SR— 107P12 ; 
GenBank accession number : AQ316435.) <^Rl>aiL, ;i&i;di-5DNA^ 

X ^ IK (D Marathon-Ready™ cDNA U-yT V ^ ti^m<D7 
^Zf^ — Zfy^'^—^m^'^XS' -RACE (rapid amplification of 
, cDNAends) RZS 3 ' -RACE^^ffofco Z.(Dn^nrzP C RM^^^ 
PCRffl^D-->^'^i7^-{C^P->jbL, }f ADNA©^SBB^J 

15 ^SiJtbfc. ;i©DNAg5a^j36^^»iFii$n57^ yi?BB?iJ«g2a»i 

^DN A^mmmiz&^i^^x'^mzj^ 0 ^mr ^ :i tf)^x^ 
20 Lxit. xi^^^<D^>/'^i7mx$>^xhm^xf'>/^^mx$>^xh 
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1. 3. 5 Rl^7 fe<D©fi&{I. E^J#^2 , 4, 6SC^8T 

iiS^ftttH U>5lO)i^^^HC3ig^^147&^/LiiLTVi^ (Trends 
15 Neurosci. 15, 117 122, 1992, Ann. NY Acad. Sci. 777. 197-204, 1996, 
J. Neurochem. 69,2441-2451, 1997)o ±l2lliMfntt 3 »J > h ^ 

-^-^^^^r^^y/^^n^n - h-f ^ji^^xttDN a^, 

®«> HRP, GF P;^j:<i:&e:{*^W{C^lf'5:ii:7&iT^. Sfc*^^tC 
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tf)^X'^^. f)^i)^^m'^^ >/^^nit. "^miz^Di^mr^ztt^r^. 
Ni-NTAtHis ^ ^(Dmn^^mmvr^^m^^t^ ')>hy>:^ 

15 d^TfSjJ^ -^©tfT-b^ y ta ©iRfSttOjiST <kO if? 

20 itsiSfnttn u > h y > ^ -m^^^-r ^ ^ > i7 nizn-r ^m. 
mt. mfflw^p h=i-;i^<£ffliiT, L < «h hR^i^) \zm 

25 m?h<r>mmm\zj:y)m^-^ti^ifii^^hrzib-r. A-ryuK-T^ 

(Nature 256, 495-497, 1975). h'J:t-V^fe. k h B iUJia A yj K 
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-T^ (Immunology Today 4, 72, 1983) SI^E B V - A^T "/'J K — 
S (MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp.77- 
96, Alan R.Liss, Inc., 1985) tS. ^^M<D:^m^ ^ ^ tf)^T ^ ^ o 

m 4.946.778 ^) jlffl "T -5 ;i t # 5 . t h {tiai*: ^Igi^ $ 

■& S 86 . h ^ > X V X - -/ V X X niSlifc!^^ Srfijffl L 

1 1) . 7 ; W A < "7 - 56 ^ O ^ »r ^ J& i! t ^ ffl T # 5 pj * S o 

> A ^ K ^ S T 5 d i T # * 3^ ^ Ife ^ ^ T S !i 5£ IB ICM r S . 
15 *^ 5 its US ft 14 n U > h^>X>J?-^-«it$W-r§^>A^S^3- 
H-r^itfe^©^i|ffl|IS'v©#Att, Davis e> (BASIC METHODS IN 
MOLECULAR BIOLOGY, 1986) IlXS Sambrook ^ (MOLECULAR 
CLONING: A LABORATORY MANUAL, 2nd Ed.. Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y., 1989) E(D^< 0^2p 

^^X^x^^i^a >, DE AE-x + X V y yfSk'it h y > 7.1 x. 3 
>\ Vy yT.^^ V 3 Xtransvection), < ^D-r>vx^^V3>, ti 

^•^>^mmuit-hy>xyx.^y3 >, xu!7 ha^u-i^my. m 

K^A, U--fn — y^4 y^ (scrape loading). A (ballistic 

25 introduction). ^^^tCj: 0 fr^ d <i:J&«T# ^LT, m^mMtL 

Tit. ±mm. xhi/-/h5-tx, tt^M, X h i^y h3 u/;^7x. x^s^ 
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CHOSBJig, COSSHIia. HeLa«llia, C127ittllia, BALB/c 
5 Ltz^mW^^tS). BHK 2 1 HEK 2 9 3 MM. B owe s ^ 

S > / 1 ^ ® $r ?g ^ 1^ T ^ :S $ ■& S il 1 T # -5 fg m ^ T * n 

C © ^ ^ ^ ^ S ^£ e d ^ ■& S T fj: < 52 ^ * HI iff -r S ^ ^ BB 3?"] ^ 

i:7!><T#-5o«»J^«»«H)iaM?&f§'2>:i^i* <i:L.T«.F. Pietr i-Rouxel (Eur. 
J. Biochem., 247. 1 174-1 179. 1997) (DloikfJi ^ ^ t^^X^ . 
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iJ' > A° K S # ^ t T ^ § . 
5 ;i i II J; o T ffl ^ ^ ; U -e IE fii Tic Jt l!i H ®^ S: -r S :i i # S C <!: 
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5 d^A^Sigi^ftttn U > h^>X#-^-S14&W-r SiS'>/t^^«*=l- 
^>h (DT-A) ii<KT^#«i6^;i^^x'>'-r >^>+:^--tf 

(HSV-tk) iie^i^©ilfe^2:#A-rs ^ i:{CJ;oT, ^-fj 

25 -=yay («m^?L) fe^tc J: -p T E S amiSlr^A L . ffll^WmSIA^ 
fft^> G 4 1 8-^:y>->^ o k*7 (GA 
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<D^ o-y^-^o 7.(Dm^s^^\z^-( ^□-r>vx^>'3>L, ^^^^^ 

'>;^d^^ebTVi53&^t*a j&i^a^t-s;^^^ LT(i, 0tj^tf, ±aH© 
{Cctop^fco. '^tz:L(D'^'^7.o:>%^^ox.7.^y7uv.vmmz^ 

y^y^>h. S V4 O^oyn^-i$'-, BLtX^t*>y h /3 -^^otf>, 
S V4 0^©:!j?U AXtt-r > h P > ^Bfc^ -&T# Afife^ L . 

20 mmAm^^^'^^7.^mm<Dmm\z'7^ >z^j:!;z^3>l, n 
^ntzmmm^^mbtzWi. um(D-^'yx<Dm§^'^\z^mi^^ t<Dm^ 

x^m^t ^ z. tiz^ Ki ^^fi^ ^ hy>7.z^x.:iy i^-^ox^mmr^z. 

25 ^cfcOaDNA^^atBL, ^ALfci^Mfnttn U > h^>X4?-rS'-^ 
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Jj? - iJ' - « 14 S iS' > / 1 M * 3 - K -r S Jt e «l fl^ ± 

15 h*f -Sjie^^L < «DNA. iliiKfPttll U > ^^>X>l?-^$'- 

fiH^;&W■r?>iS'>A^'«, iSM5BH*3 U > h 7>;^3i?-^-fil^t^W■r 
. -Sis' >/^^K<h-7-^-i5'>/1^KRt;/X«^:/^ KiJ'^.h^M^^ 

^tcm"^^ >n^n. mmmit^ u > h ^ >x>i^-3'-^tt5:W-rs^s' 

25 5. 
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±i!xmxitmmmnt^0\i hmi^xitm^m$^\i hm<^rji^f)^^n 
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T © ^ P ^: - ^ - © T Sit t C ; 1/ V 7 X ^ - -fe' /ci: CO 1/ - ^J' - it e ^ o 

^ « o ^ it X ^ « © {E it * ii i: b T 1/ ^ 5 s # * if -r s © ffl I i 

A ^ M © e X « 51 m © ffll $3 'i:^ ^ <h L T I. i S E W if -r ^ © { w ffl i 

^ti^-t ^ ^ > /^^ mo)^^^h < \tftm^ i&m-r ^mnx\tmmmii 
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w -r "5 > / 1 ^ M © ^ L < fi :k ^ fig ii -r ^ M X « ^ © « 14 ^ 

*^HJfi*fc, ^W^(DMmm^:2 U > ^^>X4?-^S'-^Stt^Wr 
10 >X*-a'-fiH4*W-r'5i5' >/t^^S&3- Hf-SDNAgB^Jiiitli^f 

ttsr w-r -5 ^ > =1 - H-r Silent A-r>^'j is^-r 

25 ■n^^T'S :i itd^T^So c:©<t5fc. i^iSfPttu u > h ^ >;^#-i5' 
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^M^H- HT^DN AXfiRN A(Z)7>^ir>XiicD^gPX«-a5:d^ 
-K-rSDNA (cDNA) X«RNA (cRNA) (DT>5^-t>Xia 

S: w-r s > / 1 M n 4# ^ w ^ T s tfc #: * T ; A -7 - 5t ^ ® 

iin^W^Sfrm^&ffl^'^y^c, ^^SE^fe^ (Dev. Biol. 170, 207-222. 1995. 
J. Neurobiol. 29, 1-17, 1996)^, In si tu A-f ^ U if- >^ a 
>m (J. Neurobiol. 29, 1-17, 1996) in s i lu PGR 

(mmm^^ ij>h^>7.3j^-^-cDNA©^o-->^) 

^^(OmAU^mO) poly(A)+RNA e> Mfe^f p C R R^^ 3 'RACE 
25 T^HLfco Ml — t*^ o T Marathon™ cDNA Amplification 
Kit(^ □->X'y ^^tS) ^ffll^ifco P C R©«l:^t^0O7'^<^-«C. 
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tiT> "^mm^f-o^m^mfsimmmttbi^r^^Lrco mm-^nrzP cr 

.M^^^^ pSPUTK^^^- (7, b^^>^->^m) ®NcoI 

5 ^J^^^Lfco ^yhOCHTlcDNAli GeneTrapper cDNA 
Positive Selection System Zf n /'^ ^ :t "7 y H^Jj^UhU— : GIBCO 
BRDS-yp h 3i-;i/ii0 td^lB VXyy h #il c D N A ^-f U - 

©^SBB^J;5^^^tf-L^c, #e.nfcc DNA^^ □->^^^b;^i^^l^ 
10 ^tfco^c^7 P — >^ pSPUTK^i^ ^5^ — S:tXpcDNA3.1+ ^5^— (-T > 

c RNA«^-V >y 7'T:^P^#^ETl?S P6SfcttT7RNA7}?U^ 
15 ^-if $:ffllriT-r >t: h DT-&^b^. +^ 5/yfbRNA 2 0 - 3 0 n 

3lO j^^SH^HXiK (Nature 360, 467-471, 1992) \Z^^ ^tlXl^^ 

mt:^mm\zm^izn-orzo n u >5io jj^^jiRNAaAro 2-30^ 

\Z0 . 7 5ml (0- 01-lfiM(D [^H] 1 

20 0 0mM©NaCl, 2mM©KCl, 1 mM©M g C 1 2» 1 mM© 
C a C 1 2. 1 OmM(Z)HE PES,5mM©Tris:pH7.4) 0 

nmmiiti o%(dsd sx^im^ti^x. mwyy^v-=y3>ii^y'^ 

25 
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cho-i::gfp Ofe^it^ □ h ^ ^ h (Gene 212, 127-135, 

1998) rm'^ibnx\,^^:^mtmm\zp cRri^mLfcc m^ff'y^i- 
)i^m (NLs) (orm\z$>^^v->myt^y/'^^m (gfp) 
-Hf^ii^a^^c ho- immmph}^.i}^^7 ^ ywtsn&^y^o)^ 

5 mizm^W^^^O ^oizWXl^fCo NLS f pitei^«pPD104.53 

t:mm'r^rctbiz c h o - i <Dmw(07 ^ ymsmm^^-^ts^ ^\zm 

tf-L^cP C R-/^-r -^-^^fflVifCo (EMBO J. 10, 3959-3970, 

1991) x-m^^nx^^^ijmtmmiz roi-ecsuiooe)-^- 
10 ij-tf^mLrtDNA^miiO^m^'BizmmmALrc, 

h(0-$^-^^fj:m.mi!}^^mmLrz6 u S<D poly(A)-HRNA 
7;i/xt: H-7:tf o-XSme^cKT^HIL. i- a > m\z^^ L fz o 'A 
15 {CA^yUiJ^-r-tf-VH 5 0 %©3l^;UAT5 K, 5 

X S S P E . 5 XDenhardt's solution, 0. 5%©SDS, lOO^g 
/m 1 <D salmon sperm DNA ^^t^^^) ^ > A - y ^ Ai^ 

-e [32p] ^/<;i.tfcCHT 1 0) c DN A{|lr>T-{C^LT4 2*CT 1 6 1^ 

ppiA>r :/u^-rx$-&fc. i-^ a>m\tmm^w (o. ixsspe, 

20 0. 1%©SDS : 6 5*0 X^^^. X>A>S^>^;^^U-> 
(enhancing screen) tPi\Z 7 Sm^- h V -J^ if V V ^ -^fr-ofZo 

(in situ A-r :/ u tJ'W -tf- X 3 >) 

->*:J+->^- ^'T^'^^l/LfciyX^-lr^X^fe^^i^tt in vitro 

25 sKLfc. fe^]gi^»i¥i^fi2 0 o~4 0 oms^*{::/j:SSif7;P* U^)' 

j^^fr-pfc. Srffi^^^mi^<^^:7 >J ^XiS' «y h«>t (1 0-2 OMm) 
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fflti^c. A-r yj y-fif-i^a IXDenhardt's [ft^ii^TS 
0 mM® T r i s -H C 1 (pH8. 0). 2. 5mM©EDTA. 0. 
3M©NaCK 5 0 % ©t^;!/ A T 5 K , 1 0 % <Dx4^X h ^ >'9-;i/:7 
x-h, 1 mg/m 1 CD;^liM (E. coli) (D t RN A^^tsmM] izm 
5 /S$-fr;fc5'^;P<kc RNA>^D~:/ (iJO;^ l M g/m l ) T45'CT' 
2 OI^PB^ffoifco ^j<:tw^)t^2 XS SC/5 0 %<Diti)lA7 ^ H4'T2 
HI, 1 X S S C/ 5 0 %®jJ^;i'A7 5 Htf T 1 0, Vi-fn 4 5 Tiife 
Jl^b/c. A-r ^-r XLfcyn- >^$:tav=f:^'>y-> F a b grn- 
CBoehringer-Mannheim) i N B T/ B C I pmn^m^^x»iu<tvrzo 

10 «i>t««MJ§a['i'T2 4 -4 si^rasfS^-e-fc. 

[3H]^^ziiJ-t7A-3 (HC3 ; 1 2 8C i /mmo 1 ) it NEN 
Life Science Products e> A ^ b fc. pcDNA3.1-CHTl * ^ VUi 
15 pcDNAS.l S:^n-6nCOS 7iiiBia(C-ii14lC^3g$ii-fc. :^DMl- 
;HCt«eoT TransFast Reagent (yo^:«f^tSS) $r#ALfflVifc. HP! 

m\t.mm^o. a 2M7.^P-7.4'"e4^^:v:i:h-rxL, 200. o 
0 0 gT ii^PiiM'L^^, it8Jti^.^^^-frAco i^^mm^tmr-m^^n 

Tl>5^fei:*KW{3(g=^lCffofc. iNpMWi^^*tt 1 0 mM©HC 3 

yt. fia?Olg^ll»©x-^;5^e>#MW?5: [^H] H C 3 i^^S^^I^?^ 
ifi <K T <^ ^ L T K d fit ^ # iB L fc. 

-^i4^wr^5' >A^K, ^n^n- HT^ite^DN A^&*i#t-r^ 
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» ^ © $g ffl 

1 . Mn^^o U > h'7>7.t--:$^--^^^^t^^>/^^m^=J- 
10 3. BB?ij#^ 1 {c^$nsiS»ffi^Jx«^©fflM6«iiB^JMt;^{c;in& 

4. tt*JS3E®©Jte^^^^^■r§DNA^:X h U >vx> h;^:^ 
15 5. £ilTO(a)Xtt(b)©r$'>/t^®S3-H'rSit€^. 

©E^J ©-gR * tr D N A , 

7. »Jl<JS6iB«<?)jt^i^^^fi£-rSDNAiX h U >vx > h^cll; 

Wr5^>/ti5'M^li-Ht*S^-7hS*<^DNA„ 

(a)E^J#-^6 {c^$tl-&7 5 y i?gH^J;&^ e)7^j:^iS' >/1^K 
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1 1. £^T©(a)Xtt(b)(Z)iS' >/1^S*D- HT-5ite^. 

1 2. ^m^m \z^-^n^m.^^m-5L\t.^(ommmum^mz:Ln 

15 e.©E^J<7)-a5*:^cH^gB«:^ODN A, 

1 3. 1 2 tBIfeOitfe^^^^-rSDNAt;^ h U >vx> h 

^^^-r^^yni^n^ku - K-ri>-7':/xs*©DN A. 
20 15. ^mmn2\z^-^n^T ^ j^w.mii^^ts.^^yni7Wo 

25 18. mmm^4^z^■^n^7 ^ ymmmiziii^^x. i^L<it^m 
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2 0. BB^i#-^6 {C^$n§7^ /^SB^'JfCiSViT, 1^L<«I^1® 

10 2 3. i^MfDl4n IJ > h7>X3j?-^-«i4SrWr§iS^>/t^57St, 

1 5 Xtt 1 6 teftCD^fii^MlDltZl U > h 7 Jj^-iS'-fl&ttS: 
15 #f Si5^>A^®Tfe5;ii:<£i|#iii:-rsW*^2 3gH«®i»^^>/X 

^WTS^>/1^KT*§:it<£iHFm«h-r^m*«2 3iB«©il!^i5'> 
20 /t^K. 

ffljfcJS 1 9 X«2 0 le^cok hiSMfnttzi U > h ^ >X7t?-^-fSi4^ 
Wrs^>/1^»-C^^C<i:^4$Sfc<i:T-5^^JS2 3 IBi^©iill^^ > A 

25 2 7. i«lSfntt=iU>h^>X4?-^-flH4^WTSi5^>/t^®7&^ 
»2j^JS2 1 X(i2 2 |B«©-7C7XiSi^?0ttD U > h ^ >X:ii?-^-«tt 
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5 2 9. iillfttt^ U > h^>;^7j^-i5'-fiH4*=frSiS'>yi^^Sd^ 
WTSi5'>/t^®T*SC:<i:*4#mi:-r^W^^2 8tB«©tri^. 

15 bS*«2 1 Xtt2 2iEm©'7'>XieMiftH4ii U >hy>:^t^-i$^-m^ 
3 3. ifii^fi^^y ^ a-i-)V^wx-$,:bzii^<l^m.t-r^m^m2 8 

~3 2 ©Vil'tl^^lBifeCOtrC^, 

3 4. iHMftttU U > h^>X>J?-iS'-ettS:Wr-5iS'>/ti^S*^ 
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3 9. i^iiftttn u > vpyT^-^^-^-^^^m-r^^yn^n^^ 

10 4 0. igi^ifPttn U > h^VXJj^-iJ^-fgi^^&Wrs^^/li'®:*^ 

4 1. i^l^fPlf □ U > h ^ >X7H-^-fiH4<^^-r^i$^ >/'^^K:*n 

4 2. Si^fo14irU > h^>:^#-3^-ffi14^Wrs^>/t^K;&^ 

WT-5iS^>A;^ST^SC:<i:«:#mi:T§m*«3 9iBi^©#h hift!^. 
20 4 3. S5^5Ri143 'J > h^>;^7}?-i5'-ffi14&WTS3'>/ti'S7&^ 

»JlcJl2 1 Xtt2 2 gB«(D-7'^7>iaim?Di43 ij > h ^ > X iJ?- ^5^ 
*Wt-^5'>/ti^HT^-5;ii^#SS[<hTS»*^3 9ie«a)^^k hWi 
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■rn ?{)^ 13 (D it e X « D N A <& « A T -5 «i: ^ # m ^ -r ^ i§i m 14 3 

- ?g 14 ^ -r ^ iiffl flg P m :^ ^ 0 

4 7. »:tJS4 5X«4 6|Bmo^3iilDt4ll U > h ^ > X tI^- iS' 

143 U > h ^ >:^^-:$'-«14*W-r-5^>/t^^«(7)iS^lfo14ii u > h 
7>X7}?-^-«14^Sa^ • fF1iifiT^c:i^i^m«i:-r§®iaft14:3 U > 

mmmmxitmmmizmii ^MmmiSLn u > h^>;5^4?-iS'-«i4<£W 
"rs^>/ii^s©fiH4Ra^/x«^ss*sy;g • ^iiifi-rs;ii:&iHFmt 
20 -r^mmmit:^ u > h ^>xji?-iS'-«i4{Eii^L < ttffliM#jKx«ii5 

5 0. Sl^ft143 U > h 7>X7i?-^-jS&14<&WT-Si5'>/1^MS^ 
SLTVi5iBliailX«i|iffllia*^ M*«3 4~ 3 8 ©Vif nTi^lBi^OiSi^ 

25 =fPl4=i U > h ^ >X>J?-^$'-fS14*Wr'5^ >/1^M^&^iS-r'5 dt*? 

Tt^^3ll^^^^T7^j:^^g^aal]gx«»^JS4 7 sB«coi^iifpi4ii u 
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y V "7 y 7.it-- ^ --m>^-^^^ ^m^-^^^z. L^m^ht ^mi^^A. 

5 5 1. iS^^attD 'J > h^>x>i?-^-S14<^wr§^>/"«^K*^. 

E«®ism?pi43 ij > vyy7.i!^'-'^-m'&^mm\^<\tnumnx\t 

10 5 2. ai^i^tjM«)#fiT, W*^3 9~4 4©(.i-rn*^l2«©#t: h 

□ u yvyy7.'^s-^-^'&.^:n-r^^yn^%<o^^ikxs/-5L\t^m 

15 m^L<\tmmmn<D7.^ ^)-:=-y'!f:^mo 

^-m\Si^^r^i^y/^^n<Dmj3^Rzsxxit^mm^wmr^ct^ 

20 'J-ri>^:&s6. 

25 yh^y7.t^-:s^-m^iS:m^L<\tmmmmxitmmm^:3 u > 
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- )'-t^m^'?mmi)m^i^±r'xmx\tmm^mL retell hm^izw 

JS5 2 ~ 5 5 ©li-rn^^iBi^OiSiSfBttn U > h ^ > X ;J?- iS' -SttOE 

10 m^L <itmmmnxuMmm^:2 u > h^>;^7i?-iS7-^^{i£it^L 

5 7. M*JB4 8- 5 6 ©(ri-rn^^iamcDx^ U-->y;^fe{C<fc 0 
14^ L < tt^ ^£ (E ii -r S #1 s o 

15 5 8. m*JS4 8- 5 6©lri-rnd^fSii©Xi' U-:::>^^r^tCiO 

20 LTSf*^ 1 4~ 2 2 ©Virn;*^E«©i5'>/1i^®RtX/'Xttft 

K ?S <4 ^ L < ft ^ S iie it -r S K ^ ^ ^ T 75: ^ E * m fi£ o 

25 ^^LTW^Jgl 4-2 2<DVirn;&^tBitOi5'>/t^®Rt;:/X««^ 

ms smmonnm^^ o > h y > ^ -^^^^r ^ iS' > ^ n 
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mm^. W^^l 9X«2 0|H«i©:S'>/15'S<£n- Kf^DNAffi^J 
6 2. W^^l 9X«2 0 |S«(Di$'>/t^SS:3i- Hf^DNAXH 

R N A © 7 > 5^ -fe > X m © ^ SB X « - ^ *^ e> S T !y A < - 3£ © ^ 

6 3. S^Jg 6 2 |H«(D^8ffffl-/P- >^RZ^/Xtt0^3S 28-33 
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SEQUENXE LISTING 

<I10> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> High-Affinity Choline Transporter 

<130> A0n-05PCT 

<140> 
<141> 

<150> JP 11/240642 

<151> 1999-08-27 

<150> IP 11/368991 
<I51> 1999-12-27 

<160> 8 

<170> Patent In Ver. 2.1 

<210> 1 

<2n>'l731 
<212> DNA 

<213> Caenorhabditis elegans 

<220> 

<221> CDS 

<222> (1).. (1731) 

<400> 1 

atg gcc gac tta ttg ggt ate gtg gcc att gtg ttc ttc tac gtg etc 48 

Met Ala Asp Leu Leu Gly He Val Ala He Val Phe Pbe Tyr Val Leu 

15 10 15 
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at( clt gtc gtt gga ata tgg gcg ggt aga aaa teg aaa agt tea aaa 96 
He Leu Val Val Cly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 
20 25 30 

gag ctt gaa tea gaa gee gge gcg gcg acg gaa gag gtg atg tta get 144 
Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Met Leu Ala 
35 40 45 

ggg aga aac ate gga act ctt gtc gga all tte aca atg act gcc acg 192 
Gly Arg Asn He Gly Thr leu Val Gly He Phe Thr Met Thr Ala Thr 
50 55 60 

tgg gtt gge ggt get tat ate aat gga ace gee gag get etg tat aat 240 
Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 
65 70 75 80 

gga ggt etc ctt gga tgt eag get eea gtt gga tat gca att tec ctt 288 
Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 
85 90 95 

gtt atg gga gga eta ctt tte gca aag aaa atg cga gaa gaa gga tat 336 
Val Met Gly Gly Leu Leu Pbe Ala Lys Lys Net Arg Glu Glu Gly Tyr 
100 105 110 

att aca atg etc gat cet tit cag cae aaa tat gge caa cga ate ggt 384 
He Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 
115 120 125 

gge ttg atg tat gtt eca gca ctt ctt ggt gaa aca tte tgg aca gca 432 
Gly Leu Met Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 
130 135 140 

gcc att ctt teg gca ctt ggt gca aca ctg teg gta att ctt gga ate 480 
Ala He Leu Ser Ala Leu Gly Ala Thr Leu Ser Val He Leu Gly He 
145 150 155 160 
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gac alg aat gca lea gig acc clg leg gee tgl att gee gta tic lac 528 

Asp Mel Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 

165 170 175 

aca I to acc ggt gga tac lat gca gtc gcg tac act gac glc gtl caa 576 

Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 
180 185 190 

eta Itt tgc att tie gtc ggt ttg tgg gtt tgc gig ccg gcg get atg 624 

Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 
195 200 205 

gig cat gal ggt gcg aag gal all lee agg aat gca ggc gac tgg att 672 

Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 
210 215 220 

gga gag att gga gga tie aaa gaa aca let etc tgg att gat tgc atg 720 

Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Met 
225 230 235 240 

ctl etc ctt gtc tit gga gga att cea tgg caa gig tac tic caa aga 768 

Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 

245 250 255 

gtt etc lee lea aaa act get cat gga gca cag acg tig teg ttt gig 816 

Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 
260 265 270 

gcg ggc gtc gga tgc att etc atg gcg all cca cea gcg ttg ate ggt 864 

Ala Gly Val Gly Cys He Leu Met Ala He Pro Pro Ala Leu He Gly 
275 280 285 

gca att gee agg aac aca gac tgg aga atg act gat tat tee cca tgg 912 

Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 
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290 295 300 

aac aat gga act aag glc gaa teg all cca ccg gal aag aga aac atg 960 

Asn Asn Gly Thr Lys Val Glu Ser lie Pro Pro Asp Lys Arg Asn Mel 

305 310 315 320 

gig glc ccg ttg gta ttc cag lat ctt acg cca aga tgg glc gcc ttt 1008 

Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 

325 330 335 

att gga etc ggc gca gtg teg get get gta atg tea let gca gat tea 1056 

He Gly Leu Gly Ala Val Ser Ala Ala Val Mel Ser Ser Ala Asp Ser 
340 345 350 

let gta eta tea gca gca tea atg lit get cac aac ate tgg aag etc 1104 

Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn He Trp Lys Leu 

355 360 365 

aca att cge eel cac gcg let gaa aaa gaa gtg ata att gtg atg aga 1152 

Thr He Arg Pro His Ala Ser Glu Lys Glu Val He He Val Met Arg 

370 375 380 

ata gee ate ate tgt gtt ggt ate atg gca acc ate atg gca ctt ace 1200 

He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 

385 390 395 400 

all caa lee ate tat ggg ell tgg tat ctl tgt gca gal ttg gtc lac 1248 

He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 

405 410 415 

gtc ata etc ttc cet caa eta tta tgt gtt gta tat atg cca egt age 1296 

Val He Leu Phe Pro Gin Leu teu Cys Val Val Tyr Met Pro Arg Ser 
420 425 430 

aat acg tat ggc tea ttg get ggc tat gca gtc ggt ctt gtg etc egt 1344 
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Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 
435 440 445 



ttg att gga ggc gag cca ctt gta teg ctg oca gcg ttc tic cat tat 
Leu He Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 
450 455 460 



1392 



cca atg tat acg gat ggg gta cag tat ttc cca ttc agg aca act get 
Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 



1440 



atg tta tct tea atg get act ate tae att gta tea ata caa teg gag 
Met Leu Ser Ser Met Ala Thr He Tyr He Val Ser He Gin Ser Glu 
485 490 495 



1488 



aag ctg ttc aaa teg gga cgt ttg tct ccg gag tgg gac gta atg ggt 
Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Met Gly 
500 505 510 



1536 



tgt gta gtg aat att ccg ata gat cat gta ccc ctt ccg tea gat gta 
Cys Val Val Asn He Pro lie Asp His Val Pro Leu Pro Ser Asp Val 
515 520 525 



1584 



teg ttl get gll agt agt gag ace ttg aat atg aag get cca aac gga 
Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro Asn Gly 
530 535 540 



1632 



aca ccg get cca gta cat ccg aac caa eag ccg tct gat gaa aat aca 
Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 
545 550 555 560 



1680 



tta tta cat cca tat teg gac caa agt tat tat tec aca aat age aat 
Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 
565 570 575 



1728 
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taa >73« 



<210> 2 
<211> 576 
<21Z> PRT 

<213> Caenorhabditis elegans 
<400> 2 

Met Ala Asp Leu Leu Gly lie Val Ala lie Val Phe Phe Tyr Val Leu 

15 10 15 

He Leu Val Val Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 

20 25 30 

Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Mel Leu Ala 

35 40 45 

Gly Arg Asn He Gly Thr Leu Val Gly He Phe Thr Met Thr Ala Thr 

50 55 60 

Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 
65 70 75 80 

Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 

85 90 95 

Val Met Gly Gly Leu Leu Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 

100 105 110 

11c Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 

115 120 125 

Gly Leu Mel Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 

130 135 140 

Ala He Leu Ser Ala Leu Gly Ala Thr Leu Ser Val He Leu Gly He 
145 150 155 160 

Asp Met Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 

165 170 175 

Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 

180 185 190 

Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 
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195 200 205 

Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp lie 

210 215 220 

Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp lie Asp Cys Mel 
225 230 235 240 

Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 

245 250 255 

Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 

260 265 270 

Ala Gly Val Gly Cys lie Leu Met Ala He Pro Pro Ala Leu He Gly 

275 2S0 285 

Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Fro Trp 

290 295 300 

Asn Asn Gly Thr Lys Val Glu Ser He Pro Pro Asp Lys Arg Asn Met 
305 310 315 320 

Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 

325 330 335 

He Gly Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser 

340 345 350 

Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn He Trp Lys Leu 

355 360 365 

Thr He Arg Pro His Ala Ser Glu Lys Glu Val He He Val Met Arg 

370 " 375 380 

He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 
385 390 395 400 

He Gin Ser lie Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 

405 410 415 

Val He Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 

420 425 430 

Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 

435 440 445 

Leu He Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 

450 455 460 

Pro Net Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 
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Met Leu Ser Ser Mel Ala Thr He Tyr lie Val Ser lie Gin Ser Glu 

485 490 495 

Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Mel Gly 

500 505 510 

Cys Val Val Asn He Pro lie Asp His Val Pro Leu Pro Ser Asp Val 

515 520 525 

Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro Asn Gly 

530 535 540 

Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 
545 550 555 560 

Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 
565 570 575 



<210> 3 
<211> 1743 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (1).. (1743) 

<400> 3 

alg cct ttc cal gta gaa gga cla gta gcg att ale ctg tic lac clt 48 

Mel Pro Phe His Val Glu Gly Leu Val Ala He lie Leu Phe Tyr Leu 
15 10 15 

ctt ata ttt ctg gtt gga ata tgg got gca tgg aaa acc aaa aac age 96 
Leu lie Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 
20 25 30 

ggt aal gca gaa gaa cgc age gaa gcc ate ata gtt ggg ggc cga gac 144 
Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
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35 



40 



45 



att ggt ttg ttg gtt ggt ggt ttt acc atg aca gcc acc tgg gtt gga 
He Gly Leu Leu Val Gly Gly Phe Thr Mel Thr Ala Thr Trp Val Gly 
50 55 60 



192 



gga ggt tac ate aac ggg aca get gaa gca gtt tat ggg cca ggt tgt 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 



240 



ggt eta get tgg get cag gca ccc att gga tat let ctg agt ctg att 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 
85 90 95 



288 



tta ggt ggc ctg ttt tit gca aaa ccl alg cgl tec aag gga tat gtg 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Mel Arg Ser Lys Gly Tyr Val 
100 105 110 



336 



act atg tta gac ccg ttt caa cag ate tat gga aag cgc atg ggt ggg 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 



384 



ctg ctg tic ate ccl gca ctg atg gga gag atg ttc tgg get gca gca 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
. 130 135 140 



432 



att tic let gca tta ggg get acc ate age gla ate alt gat gtg gat 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 



480 



gtg aac ata teg gtc att gtc tec gea etc att gcc att ctt tat acc 
Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 



528 



etc gtg gga ggg etc tac let gtg gca tat act gat gtt gta cag eta 576 
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Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 



ttc tgc att ttt ata gga ttg tgg ate agt gtc cca ttt gcc ctg tea 
Phe Cys He Phe lie Gly Leu Trp lie Ser Val Pro Phe Ala Leu Ser 
195 200 205 



624 



cat cct gca gtc acc gac att gga ttc act get gtg cat get aaa tac 
His Pro Ala Val. Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 



672 



cag agt ccc tgg ctg gga acc att gaa tea gtt gas gtc tac acc tgg 
Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 



720 



clt gat aal ttt ctg ttg ttg atg ctg ggt gga ata cca tgg caa gcc 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 



768 



tac ttc cag agg gtc' etc tct tea teg tea gcg acc tat get cag gtg 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 



816 



ctg tec ttc ctg gca get ttt ggg tgc ctg gtg atg get eta cca gee 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
275 280 285 



864 



att tgc att ggg gcc att gga gcc tec aca gac tgg aac caa act gca 
He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 



912 



tat ggg ttt cca gat ccc aag acc aag gag gaa gca gac atg att etc 
Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 



960 
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ccg att git cla cag lac etc tgc ccl gtg tac att tec 11c ttt ggg 1008 

Pro lie Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

ctl ggl get gtl let get get gtc alg tec teg get gac lea tec ate 1056 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
340 345 350 

eta tea gea agt tec atg ttt get egg aat ate tac cag ctt tec ttc 1104 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He tyr Gin Leu Ser Phe 
355 360 365 

aga caa aat gca tea gac aag gaa all gtg tgg gtc atg agg ate act 1152 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 

gtg ttt gtg ttt gga gca tet gca aca gee atg gee tig etc aeg aag 1200 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

act gtg tat ggg etc tgg tac ctg age tet gac ctt gtc tac ate ate 1248 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 

405 410 415 

ale ttc cca cag ctg etc tgt gla etc ttc ate aaa gga ace aac act 1296 

He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 
420 425 430 

lat ggg gca gtt get ggt tat att ttt gga ctt ttc ctg aga att ace 1344 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga gga gag cca tat eta tac ttg cag cce tta ate ttc tac cct ggt 1392 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 
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lat tac ccl gac aag aat ggt ata tac aat cag agg ttc cca tit aaa 
Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 



1440 



act etc tec atg gtt ace tea ttc ttt acc aac att Igt gtt tec tat 
Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 



1488 



eta gee aag tat cla ttt gaa agt gga ace ttg cct cca aaa tta gat 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 



1536 



ata ttt gat get gtt gtc tea agg cac agt gaa gag aac atg gac aag 
He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 



1584 



acc att eta gtc aga aat gaa aac ate aaa tta aat gaa ett gca cct 
Tbr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 
530 535 540 



1632 



gta aag cct ega eag age eta acc etc agt tea act ttc ace aat aaa 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asri Lys 
545 550 555 560 



1680 



gag get etc ctt gat gtt gat tec agt cca gag gga let ggg act gaa 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 



1728 



gat aac tta caa tga 
Asp Asn Leu Gin 
580 



1743 



<210> 4 
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<211> 580 
<212> PRT 

<213> Rattus norvegicus 



<400> 4 

Met Pro Pbe His Val Glu Gly Leu Vai Ala He lie Leu Phe Tyr Leu 

15 10 15 

Leu He Phe Leu Val Gly lie Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 

100 105 110 

Thr Mel Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 i40 

He Phe Ser Ala Leu Gly Ala Thr He Ser Vai He He Asp Val Asp 
145 150 155 160 

Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 
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Leu Asp Asn Phe Leu Leu Leu Mel Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Vai Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Yal Met Ala Leu Pro Ala 

275 280 285 

lie Cys lie Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 

405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Plie Tyr Pro Gly 

450 455 460 

Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ser Mel Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 
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515 520 525 

Thr He Leu Val Arg Asn Glu Asn lie Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

Asp Asn Leu Gin 
580 



<210> 5 
<2I1> 1743 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1743) 

<400> 5 

atg get ttc cat gtg gaa gga ctg ata get ate ate gtg tte tac ctt 48 

Met Ala Phe His Val Glu Gly Leu He Ala He He Val Phe Tyr Leu 
15 10 15 

eta att ttg ctg gtt gga ata tgg get gee tgg aga ace aaa aae agt 96 
Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 
20 25 30 



ggc age gca gaa gag cgc age gaa gee ate ata gtt ggt ggc cga gat 144 

Gly Ser Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

att ggt tta ttg gtt ggt gga It t aec atg aca get aec tgg gtc gga 192 
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He Giy Leu Leu Val Gly Gly Phe Thr Mel Thr Ala Thr Trp Yal Gly 
50 55 60 



gga ggg tat ate aat ggc aca get gaa gca gtt tat gta cca ggt tal 
Gly Gly Tyr lie Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 
65 70 75 80 



240 



ggc eta got tgg get cag gca cca alt gga tat tcl ctt agt ctg att 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 
85 90 95 



288 



tta ggt ggc ctg ttc ttt gca aaa cct atg cgt tea aag ggg tat gtg 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 110 



336 



acc atg tta gac cog ttt cag caa ate tat gga aaa cgc atg ggc gga 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
H5 120 125 



384 



etc ctg ttt att cct gca ctg atg gga gaa atg ttc tgg get gca gca 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Mel Phe Trp Ala Ala Ala 
130 135 140 



432 



att ttc tet get ttg gga gcc acc ate age gtg ate ate gat gtg gat 
He Phe Ser Ala Leu Giy Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 



480 



atg eac att tet gtc ate ate tet gca etc att gcc act ctg lac aca 
Met His He Ser Val He He Ser Ala Leu He Ala Thr Leu Tyr Thr 
165 170 * 175 



528 



ctg gtg gga ggg etc tat let gtg gcc tac act gat gtc gtt cag etc 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 



576 
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111 tgc alt lit gla ggg clg Igg ale age gtc ece It I gea tig lea 624 
Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 • 200 205 

cat cct gca gtc gca gac ate ggg He act get gtg cat gcc aaa tac 672 
His Pro Ala Val Ala Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

caa aag ccg tgg ctg gga act gtt gac tea tct gaa gtc tac tct tgg 720 
Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 
225 230 235 240 

ctt gal agt HI clg Itg Hg alg ctg ggt gga ate eea tgg caa gca 768 
Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 

tac lit cag agg gll etc tct tct tec tea gcc acc tat get caa gtg 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

ctg tec ttc ctg gca get He ggg tgc ctg gtg atg gcc ate cca gcc 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala He Pro Ala 
275 280 285 

ata etc all ggg gee alt gga gca tea aca gac tgg aac eag act gca 912 
He Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 

tat ggg ctt cca gat ccc aag act aca gaa gag gca gac atg att tta 960 
Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met He Leu 
305 310 315 320 

cca att gtt ctg cag tat etc tgc cct gtg tat att tct tic ttt ggt 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 
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cil ggt gca gtt tct gel get gtt atg tea tea gca gat tct tec ate 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
340 345 350 



1056 



ttg tea gca agt Ice atg ttt gca egg aac ate tac cag ctt tee ttc 
Leu Ser Ala Ser Ser Net Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 
355 360 365 



1104 



aga caa aat get teg gac aaa gaa ate gtt tgg gtt atg ega ate aca 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 



n52 



gtg ttt gtg ttt gga gca tct gca aca gee atg gee ttg etg aeg aaa 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 



1200 



act gtg tat ggg etc tgg tac etc agt tct gac ctt gtt tac ate gtt 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 
405 410 415 



1248 



ate ttc cce cag etg ctt tgt gta etc ttt gtt aag gga ace aac ace 
He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 
420 425 430 



1296 



tat ggg gee gtg gca ggt tat gtt tct gge etc ttc etg aga ata act 
Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 
435 440 445 



1344 



gga ggg gag cea tat etg tat ctt cag cce ttg ate ttc lac cct ggc 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 



1392 



tat tac cct gat gat aat ggt ata tat aat cag aaa ttt cca ttt aaa 1440 
Tyr Tyr Pro Asp Asp Asn Gly lie Tyr Asn Gin Lys Phe Pro Phe Lys 
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465 



470 



475 



480 



aca ctt gcc atg gtt aca tea ttc tta acc aac att tgc ate tec tat 
Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn lie Cys He Ser Tyr 
485 490 495 



14S8 



eta gcc aag tat eta ttt gaa agt gga acc ttg cca cct aaa tta gat 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 



1536 



gta ttt gat get gtt gtt gca aga cat agt gaa gaa aac atg gat aag 
Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 
513 520 525 



1584 



aca att ctt gtc aaa aat gaa aat att aaa tta gat gaa ett gca ett 
Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 
530 535 540 



1632 



gtg aag cca cga cag age atg acc etc age tea act ttc acc aat aaa 
Val Lys Pro Arg Gin Ser Met Thr Leu Ser Ser Thr Phe Thr Asd Lys 
545 550 555 560 



1680 



gag gcc ttc ctt gat gtt gat tee agt cca gaa ggg tct ggg act gaa 
Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 



1728 



gat aat tta cag tga 
Asp Asn Leu Gin 
580 



1743 



<210> 6 
<2H> 580 
<212> PRT 

<213> Hono sapiens 
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<400> 6 

Met Ala Phe His Val Glu Gly Leu He Ala lie He Val Phe Tyr Leu 

15 10 15 

Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 

20 25 30 

Gly Ser Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 
65 70 75' 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 

. 100 105 110 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 

He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Met His He Ser Val He He Ser Ala Leu He Ala Thr Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Ala Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 
225 230 235 240 

Leu Asp Ser Phe Leu Leu Leu Mel Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
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260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Mel Ala He Pro Ala 

275 280 285 

He Leu lie Gly Ala He Gly Ala Ser Thr Asp Trp Asd GId Thr Ala 

290 295 300 

Tyr Gly Leu Fro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 

405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Pro Asp Asp Asn Gly He Tyr Asn Gin Lys Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn He Cys He Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 
530 535 540 
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Val Lys Pro Arg Gin Ser Met Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

Asp Asn Leu Gin 
580 



<210> 7 
<211> 1743 
<212> DNA 
<2I3> Mus mus cuius 

<220> 

<221> CDS 

<222> (1).. (1743) 

<400> 7 

atg let ttc cac gta gaa gga ctg gta get att ate etc ttc tae etc 48 
Met Ser Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
15 10 15 

ctt ata ttt ctg gtt gga ata tgg get gca tgg aaa acc aaa aac age 96 
Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 
20 25 30 

ggc aac cca gaa gag cae agt gaa gee ate ata gtc ggg ggc cgt gac 144 
Gly Asn Pro Glu Glu His Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

att ggt ttg ttg gtt ggt ggt ttt acc atg aca gee acc tgg gtt gga 192 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 
50 55 60 



2 2/2 9 



wo 01/16315 



PCT/JPOO/05545 



gga ggc tac ate aal ggg aca gca gaa gca gtg tat ggg cca ggt tgt 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

ggt eta get tgg get eag gca ccc att gga tat tct ctg agt eta att 288 
Gly Leu Ala Trp Ala Gin Ala Pro lie Gly Tyr Ser Leu Ser Leu He 
85 90 95 

tta ggt ggt ctg ttt ttt gcg aaa cct atg cgt tec aag gga tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Mel Arg Ser Lys Gly Tyr Val 
100 105 HO 

act atg tta gac eca ttt eaa eag ate tat gga aag cgc atg ggt ggg 384 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

ctg etc ttc ate cct gca ctg atg gga gag atg tte tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tct gca tta ggg gee acc ate age gtg ate att gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 ' 160 

gig aae ata teg gte att gtc tct gca etc att gee att ctt tat aec 528 
Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 

eta gtg ggt ggg etc tac tct gtg gca tat act gat gtt gtc eag eta 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

tte tge att ttt ata gga ctg tgg ate agt gtc cct ttt gee ctg tea 624 
Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 
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cat ccl gca gtc acc gac ate gga Itc aca get gtg cat got aaa tac 672 
His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

cag agt ceo tgg ctg gga acc att gaa tea gtt gaa gtc tac acc tgg 720 
Gin Ser Pro Trp Leu Gly Thr He GIu Ser Val Clu Val Tyr Thr Trp 
225 230 235 240 

ctt gat aat ttt ctg tta ttg atg ctg ggt gga ate cca tgg caa gcc 768 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 

tac ttc cag agg gtc etc tct tea tec tea gee acc tat get cag gta 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

ctg tec ttc ctg gca get ttt ggg tgc ctg gtg atg get eta cec gcc 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
275 280 285 

ata tgc ata gga get att gga get tec aca gae tgg aae cag act gee 912 
He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 

tac ggg tat cca gat cec aag act aag gag gaa gca gac atg att etc 960 
Tyr Gly Tyr Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 

ccg ate gtt ctg cag tac etc tgc cct gtg tac ate tec ttc ttt ggg 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 

ctt ggt get gtt tea get get gtc atg tec tea get gac teg tec ate 1056 
Leu Gly Ala Vai Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
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340 345 350 

ctg teg gcg agt let atg tit get egg aat ate tac eag ett tee tte 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn lie Tyr Gin Leu Ser Phe 
355 360 365 

aga caa aat gca tea gac aag gaa att gtg tgg gtc atg agg ate act 1152 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 

gtg ett gtg tic gga gea tct gea aca gee atg get ttg ctg acg aag 1200 
Val Leu Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

act gtg tat ggg etc tgg tae ctg age tct gac ett gte tac ate ate 1248 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 
405 410 415 

ate tte cca eag ctg etc tgt gta etc tte ate aaa gga acc aac act 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 
420 425 430 , 

tat ggg gea gtt get ggt tat att ttt gga eta tte ctg aga att* act 1344 
Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga gga gag cca tat eta tac ttg eag ccc tta ate tte tac ect ggt 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 

tat tac tct gac aag aat ggt ata tae aat eag agg tte cca ttt aaa 1440 
Tyr Tyr Ser Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

act etc tee atg gtt ace tea tte ttt ace aac att tgt gtt tct tat 1488 
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Thr Leu Ser Mel Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 

eta gee aag tat eta ttt gaa agt gga ace ttg cct eca aaa tta gat 1536 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 

gta ttt gat get gtt gtc gca agg cae agt gaa gag aae atg gac aag 1584 
Val Phe Asp Ala Vai Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

acc att eta gtc aga aat gaa aat ate aaa tta aat gaa ctt gca cct 1632 
Thr lie Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 
530 535 540 

gtg aaa cct egg cag age eta acc etc agt tea act ttc ace aat aag 1680 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

gag gee etc ctt gat gtt gat tec agt ccg gag ggg tet ggg act gaa 1728 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

gat aac tta caa tga 1743 
Asp Asn Leu Gin 
580 



<210> 8 
<2n> 580 
<212> PRT 
<213> Mus musculus 

<400> 8 

Met Ser Phe His Val Glu Gly Leu Val Ala lie lie Leu Phe Tyr Leu 
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1 5 10 15 

Leu He Phe Leu Val Giy He Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

Gly Asn Pro Glu Glu His Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Mel Arg Ser Lys Gly Tyr Val 

100 105 110 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 

He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 ' 190 

Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 

Leu Asp Asn Phe Leu Leu Leu Met Leu Giy Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
275 280 285 



2 7/2 9 



wo 01/16315 



PCT/JPOO/05545 



He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Tyr Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Leu Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 

405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Ser Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
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565 570 575 

Asp Asn Leu Gin 
580 
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